Bacterial sporulation is a model system for studying cellular differentiation. However, biochemical and genetic characterization of spore formation has been plagued by difficulty in distinguishing between causal necessity and fortuitous coincidence of physiological events (7) . Some events implicated as requisite for sporulation, because of their temporal relationship to morphological development or because of their absence in certain mutants unable to sporulate, may not be involved in spore formation at all. One such physiological phenomenon in aerobic sporeformers is the appearance of tricarboxylic acid cycle activity during postlogarithmic growth and sporogenesis. Yousten and Hanson (13) provided the first evidence that the tricarboxylic acid cycle may not be an absolute requirement for sporulation. They showed that mutants of Bacillus subtilis with lesions in the tricarboxylic acid cycle could be made to sporulate by appropriate manipulation of the culture media. In this communication, we provide direct evidence that a fully operational tricarboxylic acid cycle is not necessarily required for sporulation.
We Refractile spores were formed in both the LG medium ( Fig. 1 ) and the HG medium, but whereas the final pH of the HG medium was above 8.0, the pH of the LG medium dropped to about 4.5 and remained there throughout sporulation. A final pH of 4.5 in the LG medium is presumptive evidence that the tricarboxylic acid cycle was not activated. This conclusion was confirmed by comparative radiorespirometric studies of sporulating cells from HG and LG media. Figure 2 shows the pattern of "4CO2 released from specifically labeled glutamate and acetate. Sporulating cells grown in the HG medium-actively metabolized glutamate; "4CO2 release in the order C2 = C5 > C3,4 is consistent with glutamate oxidation via an intact tricarboxylic acid cycle. In contrast, sporulating cells grown in LG medium did not oxidize either labeled glutamate or labeled acetate. Virtually no "4CO2 was released from either substrate. These results provide strong evidence that a functional tricarboxylic acid cycle was absent during sporulation in the LG medium because: (i) glutamate was incorporated into the sporulating cells during radiorespirometry; e.g., 20% of the glutamic acid-3,4-14C was incorporated into the cells, whereas only 0.23% was oxidized to C02; ( 
